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Canopy Quality Issues

 HART was notified of quality issues on two of the station groups

* Onthe FHSG group, cracks in the steel were observed in 4 canopy
arms not yet shipped

 Initial investigation indicates that the canopy arms may have
developed cracks during the galvanizing process

« The 10 canopy arms that have been delivered to site are not being
installed at this time

 HART has put both the contractor and designer on notice, and both
are cooperating in developing an analysis and a resolution to the
iIssue
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Canopy Quality Issues

« The second of two of the station groups is WOSG

* On the WOSG group, cracks in the steel were observed in 1 canopy
arm that was shipped to the site

« 16 canopy arms have been delivered to site and all except the one
with the crack have been installed

 HART has put both the contractor and designer on notice, and both
are investigating a potential fix
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Defects

Farrington Highway Station Group
— West Loch Station (WLO)

-

West Oahu Station Group —
Ho’opili Station

31 4% s

7

Lower frame segment crack —1 Frame  Lower frame segment cracks — 4 Frames
Nan, Inc. & TMP (fabricator) HDCC, Inc. & SSW (fabricator)
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Side Platform Frame
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Quality Issues

West Oahu Station Group Farrington Highway Kamehameha Highway

(Nan, Inc.) Station Group Station Group
(HDCC, Inc.) (Nan, Inc.)
Contractor Notification to HART: Last Contractor Notification to HART: Last week  Notified: None
week April April
1 lower segment (Ho opili - side platform) 4 cracked lower segments @ factory in KS  Proceeding with Center Platform
delivered cracked (Gr 100) (WLO) fabrication (Gr 50)
All other frames erected 10 lower segments delivered to MSF Side Platform (Gr 100 Elements) —
(WTC) On Hold
Collecting documentation Cracks occurred after welding, possibly HART notified contractor & designer

during galvanizing

HART notified contractor & designer HART notified contractor & designer

Parties are cooperating, developing an
analysis and resolution
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Approach

HART’s Goals & Objectives for Roof Canopy Structures

A. Establish that Design is safe, and that Construction delivers on Design requirements

B. Based on metallurgical science and engineering, get failure analysis underway and
establish causal contributing factors

C. Determine structural adequacy of fabrications performed and decide on their disposition
D. Determine the need for any modifications to current design and specifications

E. Determine the need for any modifications to current contractor/fabricator means &
methods

F. Develop “Plan B” to fast-track alternate design and fabrication activities to avoid potential
program delays associated with reported risks of high strength Gr 100 steels
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FHSG Investigation — Task Force Team

K. N. Murthy, 5r Adviser to Jim Frifeldt (FHSGC RE) Raoy Marioka, PM
CEOQ & Acting CEO I

IDaue Dimon, Claims Mgr * W B Sam Carnaggio, Proj Dir Drew Thomas (FHSGC) Rob Cunnane, Proj Engr ; pe Steel & Welding (Fabric xc_ xc
Frank Kosich, E&C ;l Henry Oviedo (KHSGC RE) Craig Pardue (Owner) Michael McKinnon (Technical Director)

Bob Good, Systems
Integ./Commissioning

Patrick Basuel (KHSGC) LU T NELENT e T R Chicoge | eff Richardson (PM) Cory Robertson (Branch Manager)

Paul Romaine, Admin Ron Gonzales (WOSGC RE) Dr. Steve Altstadt, PM Don Schepis (Ops)
‘0 = Bernie Schulze, Metallurgist EDT lnc. (Defect Analysis Consult) [
0¢ Robert Warke, Welding Engr/Metallurgist Chris Spies, Matls 5ci
* - St. Louis Testing Laboratories St Louis, MO
¢ HART Engineering/Design AECOM (Designer of Record) Geiger Engineers (Tensile Fabric Design)
In-Tae Lee (Mgr) Rudy Mina, VP Dave Campbell, President NYC
Tod Deery (Stations Eng. Support) Martin Nakasone, Mgr
Taka Kimura (GEC, Task Ldr) Puna Kaneakua, PM
Clayton Wong (HART SE) Mark Holter, SEOR. San Diego
Martha King (HART) Stephen Christoffersen, Matls Sci  |cermontown, Mo

Task Foree Facilitator JANh-Tuan Le ‘GEC SE}
Tim Man (GEC Architect)
Mancy Tornatore (HART Architect)

[FHSGC Task Fovee porticipont
[FHSGE Task Fovee support
Nat part of FHSGE Task Feree (aptional attendance)

[— Reporting line
n mmwCpordingting rekstionsfip
KL Konirs City of noted, ol others are located in Honolulu
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Preliminary Analysis

« WOSG - collecting documentation; field weld repair was unacceptable

« FHSG - canopy frame lower segment analysis begun
80%-90% of crack filled with zinc (galvanizing material)

« Preliminary hypothesis based upon Wiss, Janney, Elstner (WJE)
assessment: Cracks are result of either liquid metal embrittlement (LME),
hydrogen embrittlement (HE) or strain age embrittiement

» High residual stresses due to fabrication methods (e.g. welding and plasma
cutting) and thermal shock due to hot dip galvanization (HDG)

Lower segment is Grade 100 steel

e KHSG - Gr 100 fabrication on hold
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FHSG Action Plan/Schedule

Task Force Created

> May 14

AECOM Directed to Develop Plan B

> May 15
WIE Preliminary Findings

} May 28

Crack } EDT Final Report to HDCC
racks

>Apr 26

Canopy Frames Delivered to Hl
} WIE Final Report to HDCC Oct 31 ‘

2019
Apr May Jun Jul Aug Sep Oct 2019

Today

B WIE Analysis
() EDT Analysis
G Plan B Development
Jul 31 - sep 30 N SSW Fabrication
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Questions
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Moahalo.
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